
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

32
8 

31
8

B
1

TEPZZ¥¥ 8¥_8B_T
(11) EP 3 328 318 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
21.08.2019 Bulletin 2019/34

(21) Application number: 16750553.6

(22) Date of filing: 22.07.2016

(51) Int Cl.:
A61F 2/24 (2006.01)

(86) International application number: 
PCT/US2016/043490

(87) International publication number: 
WO 2017/019483 (02.02.2017 Gazette 2017/05)

(54) VALVE DELIVERY SYSTEM WITH PINLESS RELEASE MECHANISM

KLAPPEN ABGABESYSTEM MIT STIFTLOSEM FREIGABEMECHANISMUS

SYSTEME DE MISE EN PLACE DE VALVULE EQUIPEE D’UN MECHANISME DE DELIBERATION 
SANS VIS

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 28.07.2015 US 201562197711 P

(43) Date of publication of application: 
06.06.2018 Bulletin 2018/23

(73) Proprietor: Boston Scientific Scimed, Inc.
Maple Grove, MN 55311 (US)

(72) Inventors:  
• BACKUS, Andrew J. H.

San Francisco, California 94117 (US)

• GAMARRA, Randy S.
San Jose, California 95110 (US)

• CRISOSTOMO, Crissly V.
Folsom, California 95630 (US)

• INO, Takashi H.
San Jose, California 95123 (US)

(74) Representative: Peterreins Schley
Patent- und Rechtsanwälte 
Hermann-Sack-Strasse 3
80331 München (DE)

(56) References cited:  
WO-A1-2010/117680 WO-A2-2010/042950
US-A1- 2012 016 469  



EP 3 328 318 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present disclosure pertains to medical de-
vices and methods for making and using medical devic-
es. More particularly, the present disclosure pertains to
medical devices for delivering a valve implant.

Background

[0002] A wide variety of intracorporeal medical devices
have been developed for medical use, for example, in-
travascular use. Some of these devices include
guidewires, catheters, and the like. These devices are
manufactured by any one of a variety of different manu-
facturing methods and may be used according to any
one of a variety of methods. Of the known medical de-
vices and methods, each has certain advantages and
disadvantages. There is an ongoing need to provide al-
ternative medical devices as well as alternative methods
for manufacturing and using medical devices.
US 2012/016469 A1 discloses an apparatus for endovas-
cularly replacing a heart valve of a patient. WO
2010/042950 A2 discloses medical devices and delivery
systems for delivering medical devices to a target loca-
tion within a subject.

Brief Summary

[0003] The present invention pertains to a medical de-
vice as set forth in the claims. The medical device com-
prises an inner shaft having a distal end region, a valve
implant releasably coupled to the distal end region, a
buckle member coupled to the valve implant and a post
assembly disposed along the valve implant, the post as-
sembly comprising an opening. The device further com-
prises a release member in the form of a clevis pin ex-
tending through the opening and being axially slidable
along the post assembly, a rod for shifting the valve im-
plant between a delivery configuration and a deployment
configuration, the rod having a forked distal end region
and being capable of engaging the release member. Ax-
ially shifting the release member along the post assembly
to engage the buckle member releases the rod from the
post assembly and deploys the valve implant.
[0004] The above summary of the invention is not in-
tended to describe each disclosed embodiment or every
implementation of the present disclosure. The Figures,
and Detailed Description, which follow, more particularly
exemplify these embodiments.

Brief Description of the Drawings

[0005] The disclosure may be more completely under-
stood in consideration of the following detailed descrip-
tion in connection with the accompanying drawings, in
which:

Figure 1 is side view of an example medical device
system;
Figure 2 is a cross-sectional side view of an example
outer sheath;
Figure 3 is a transverse cross-sectional view taken
through line 3-3 in Figure 2;
Figure 4 is a side view of an example inner catheter;
Figure 5 is a cross-sectional view taken through line
5-5 in Figure 4;
Figure 6 is a cross-sectional view taken through line
6-6 in Figure 4;
Figure 7 is a perspective view of a portion of an ex-
ample implant associated with the example medical
device system; and
Figure 8 is a perspective view of the distal end of an
example push-pull rod;
Figure 9 is a perspective view of an example post top;
Figure 10 is a perspective view of an example post
top engaged with a push-pull rod;
Figure 11 is a perspective view of an example post
top, push-pull rod, and buckle;
Figure 12 is a perspective view of a buckle engaging
an example release member;
Figure 13 is a perspective view of an example push-
pull rod releasing from the post assembly.

[0006] While the disclosure is amenable to various
modifications and alternative forms, specifics thereof
have been shown by way of example in the drawings and
will be described in detail. It should be understood, how-
ever, that the intention is not to limit the invention to the
particular embodiments described. On the contrary, the
intention is to cover all modifications, equivalents, and
alternatives.

Detailed Description

[0007] For the following defined terms, these defini-
tions shall be applied, unless a different definition is given
in the claims or elsewhere in this specification.
[0008] All numeric values are herein assumed to be
modified by the term "about", whether or not explicitly
indicated. The term "about" generally refers to a range
of numbers that one of skill in the art would consider
equivalent to the recited value (e.g., having the same
function or result). In many instances, the terms "about"
may include numbers that are rounded to the nearest
significant figure.
[0009] The recitation of numerical ranges by endpoints
includes all numbers within that range (e.g. 1 to 5 includes
1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).
[0010] As used in this specification and the appended
claims, the singular forms "a", "an", and "the" include plu-
ral referents unless the content clearly dictates other-
wise. As used in this specification and the appended
claims, the term "or" is generally employed in its sense
including "and/or" unless the content clearly dictates oth-
erwise.
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[0011] It is noted that references in the specification to
"an embodiment", "some embodiments", "other embod-
iments", etc., indicate that the embodiment described
may include one or more particular features, structures,
and/or characteristics. However, such recitations do not
necessarily mean that all embodiments include the par-
ticular features, structures, and/or characteristics. Addi-
tionally, when particular features, structures, and/or char-
acteristics are described in connection with one embod-
iment, it should be understood that such features, struc-
tures, and/or characteristics may also be used connec-
tion with other embodiments whether or not explicitly de-
scribed unless clearly stated to the contrary.
[0012] The following detailed description should be
read with reference to the drawings in which similar ele-
ments in different drawings are numbered the same. The
drawings, which are not necessarily to scale, depict illus-
trative embodiments.
[0013] Diseases and/or medical conditions that impact
the cardiovascular system are prevalent in the United
States and throughout the world. Traditionally, treatment
of the cardiovascular system was often conducted by di-
rectly accessing the impacted part of the system. For
example, treatment of a blockage in one or more of the
coronary arteries was traditionally treated using coronary
artery bypass surgery. As can be readily appreciated,
such therapies are rather invasive to the patient and re-
quire significant recovery times and/or treatments. More
recently, less invasive therapies have been developed,
for example, where a blocked coronary artery could be
accessed and treated via a percutaneous catheter (e.g.,
angioplasty). Such therapies have gained wide accept-
ance among patients and clinicians.
[0014] Some relatively common medical conditions
may include or be the result of inefficiency, ineffective-
ness, or complete failure of one or more of the valves
within the heart. For example, failure of the aortic valve
can have a serious effect on a human and could lead to
serious health condition and/or death if not dealt with.
Treatment of defective heart valves poses other chal-
lenges in that the treatment often requires the repair or
outright replacement of the defective valve. Such thera-
pies may be highly invasive to the patient. Disclosed
herein are medical devices that may be used for deliver-
ing a medical device to a portion of the cardiovascular
system in order to diagnose, treat, and/or repair the sys-
tem. At least some of the medical devices disclosed here-
in may be used to deliver and implant a replacement heart
valve (e.g., a replacement aortic valve). In addition, the
devices disclosed herein may deliver the replacement
heart valve percutaneously and, thus, may be much less
invasive to the patient. The devices disclosed herein may
also provide a number of additional desirable features
and benefits as described in more detail below.
[0015] Figure 1 is a side view of an example medical
device system 10. It should be noted that some features
of system 10 are either not shown, or are shown sche-
matically, in Figure 1 for simplicity. Additional details re-

garding some of the components of system 10 are pro-
vided in other figures in greater detail. System 10 may
be used to deliver and/or deploy a variety of medical de-
vices to a number of locations within the anatomy. In at
least some embodiments, system 10 is a replacement
heart valve delivery system (e.g., a replacement aortic
valve delivery system) that can be used for percutaneous
delivery of a replacement heart valve. This, however, is
not intended to be limiting as system 10 may also be
used for other interventions including mitral valve re-
placement, valve repair, valvuloplasty, and the like, or
other similar interventions.
[0016] System 10 may generally be described as a
catheter system that includes an outer sheath or catheter
12 and an inner catheter or tube 14 (a portion of which
is shown in Figure 1 in phantom line) extending at least
partially through outer sheath 12. A medical device im-
plant 16 may be coupled to inner catheter 14 and dis-
posed within outer sheath 12 during delivery of implant
16. A handle 18 may be disposed at the proximal end of
outer sheath 12 and inner catheter 14. In general, handle
18 may be configured to manipulate the position of outer
sheath 12 relative to inner catheter 14 as well as aid in
the deployment of implant 16.
[0017] In use, system 10 may be advanced percuta-
neously through a body lumen or cavity (e.g., the vascu-
lature) to a position adjacent to an area of interest. For
example, system 10 may be advanced through the vas-
culature to a position adjacent to a defective aortic valve.
During delivery, implant 16 may be generally disposed
in an elongated and low profile "delivery" configuration
within outer sheath 12. Once positioned, outer sheath 12
may be retracted to expose implant 16. Implant 16 may
be actuated in order to expand implant into a generally
shortened and larger profile "deployed" configuration
suitable for implantation within the anatomy. When im-
plant 16 is suitably deployed within the anatomy, system
10 can be removed from the vasculature, leaving implant
16 in place to function as, for example, a suitable replace-
ment for the native aortic valve. In at least some inter-
ventions, implant 16 may be deployed within the native
valve (e.g., the native valve is left in place and not ex-
cised). Alternatively, the native valve may be removed
and implant 16 may be deployed in its place as a replace-
ment.
[0018] Figures 2-7 illustrate some of the components
of system 10. For example, Figure 2 is a cross-sectional
side view of outer sheath 12. Here it can be seen that
outer sheath 12 has a proximal portion 20 and a distal
portion 22. Distal portion 22 may have a slightly enlarged
or flared inner diameter, which may provide additional
space for holding implant 16 therein. For example, the
inner diameter of outer sheath 12 along proximal portion
20 may be in the range of about 0.254 to 1.27 cm (0.10
to 0.50 inches), or about 0.508 to 1.016 cm (0.20 to 0.40
inches), or about 0.508 to 0.762 cm (0.20 to 0.30 inches),
or about 0.56388 6 0.0508 cm (0.222 6 0.002 inches).
The inner diameter of outer sheath 12 along distal portion
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22 may be in the range of about 0.254 to 1.27 cm (0.10
to 0.50 inches), or about 0.508 to 1.016 cm (0.20 to 0.40
inches), or about 0.508 to 0.762 cm (0.20 to 0.30 inches),
or about 0.579 to 0.5842 cm (0.228 to 0.230 inches). At
the distal end of distal portion 22 may be a distal tip 24,
which may be flared or otherwise have a funnel-like
shape. The funnel-like shape increases the outer diam-
eter (and inner diameter) of outer sheath 12 at distal tip
24 and may aid in the sheathing and/or resheathing of
implant 16 into outer sheath 12. Other than at distal tip
24, outer sheath 12 may have a generally constant outer
diameter. For example, outer sheath 12 may have an
outer diameter in the range of about 0.254 to 1.27 cm
(0.10 to 0.50 inches), or about 0.508 to 1.016 cm (0.20
to 0.40 inches), or about 0.508 to 0.762 cm (0.20 to 0.30
inches), or about 0.6858 cm (0.270 inches). These are
just examples. Other embodiments are contemplated
that have differing dimensions (including those appropri-
ate for differently sized patients including children) and/or
arrangements for the outer diameter and/or inner diam-
eter of outer sheath 12. These contemplated embodi-
ments include outer sheaths with flared or otherwise var-
iable outer diameters, embodiments with constant inner
diameters, combinations thereof, and the like. Outer
sheath 12 may also have a length that is appropriate for
reaching the intended area of interest within the anatomy.
For example, outer sheath 12 may have a length in the
range of about 30 to 200 cm, or about 60 to 150 cm, or
about 100 to 120 cm, or about 108 6 0.20 cm. Outer
sheath 12 may also be curved. For example, a distal sec-
tion of outer sheath 12 may be curved. In one example,
the radius of the curve (measured from the center of outer
sheath 12) may be in the range of about 2 to 6 cm (20 to
60 mm), or about 3 to 4 cm (30 to 40 mm), or about 3.675
cm (36.75 mm). Again, these dimensions are examples
and are not intended to be limiting.
[0019] Outer sheath 12 may be formed from a singular
monolithic tube or unitary member. Alternatively, outer
sheath 12 may include a plurality of layers or portions.
One or more of these layers may include a reinforcing
structure such as a braid, coil, mesh, combinations there-
of, or the like. Figure 3 illustrates one example of a mul-
tilayer structure for outer sheath 12. For example, outer
sheath 12 may include an inner liner or layer 26. An in-
termediate or tier layer 28 may be disposed on inner liner
26. A reinforcement 30 may be disposed on intermediate
layer 28. A topcoat or outer layer 32 may be disposed on
reinforcement 30. Finally, an outer coating 34 (e.g., a
lubricious coating, a hydrophilic coating, a hydrophobic
coating, etc.) may be disposed along portions or all of
topcoat 32. These are just examples. Several alternative
structural configurations are contemplated for outer
sheath 12 including embodiments including two or more
layers that may be different from those shown in Figure
3, embodiments without a reinforcement, and the like, or
other suitable configurations.
[0020] The dimensions and materials utilized for the
various layers of outer sheath 12 may also vary. For ex-

ample, inner liner 26 may include a polymeric material
such as fluorinated ethylene propylene (FEP) and may
have a thickness in the range of about 0.00254 to 0.0127
cm (0.001 to 0.005 inches) or about 0.00762 6 0.00254
(0.003 6 0.001 inches), intermediate layer 28 may in-
clude a polymer material such as polyether block amide
(e.g., PEBAX 6333) and may have a thickness in the
range of about 0.00254 to 0.0127 cm (0.001 to 0.005
inches) or about 0.00508 6 0.00254 (0.002 6 0.001 inch-
es), outer coating 34 may include a polymer material such
as polyether block amide (e.g., PEBAX 7233) and may
have a thickness in the range of about 0.00254 to 0.0254
cm (0.001 to 0.01 inches). In some embodiments, outer
coating 34 may vary in thickness. For example, along
proximal portion 20 outer coating 34 may have greater
thickness, such as about 0.0127 to about 0.0508 cm or
about 0.02159 cm (0.005 to 0.02 inches or about 0.0085
inches), than along distal portion 22 and/or distal tip 24,
which may be about 0.0127 to about 0.0508 cm or about
0.01651 cm (e.g., about 0.005 to 0.02 inches or about
0.0065 inches). These are just examples as other suita-
ble materials may be used.
[0021] The form of distal tip 24 may also vary. For ex-
ample, in at least some embodiments, inner liner 26 (i.e.,
a 2.5 mm section thereof) may be extended up and
around the distal end of outer sheath 12 (e.g., around
reinforcement 30 and topcoat 32). A ring member (not
shown) made from a suitable material such as a 55D
polyether block amide (e.g., 55D PEBAX) may be dis-
posed over inner liner 26 and heat bonded to form distal
tip 24. This may form the funnel-like shape of distal tip 24.
[0022] Reinforcement 30 may also vary in form. In at
least some embodiments, reinforcement 30 may take the
form of a braid, coil, mesh, or the like. For example, in
some embodiments, reinforcement 30 may include a me-
tallic braid (e.g., stainless steel). In some of these em-
bodiments, reinforcement 30 may also include additional
structures such as one or more longitudinally-extending
strands. For example, reinforcement 30 may include a
pair of longitudinally-extending aramid and/or para ara-
mid strands (for example, KEVLAR®) disposed on op-
posite sides of the braid. These strands may or may not
be woven into portions or all of the braid.
[0023] Figure 4 is a side view of the inner catheter 14.
A distal end region of inner catheter 14 may include a
step in outer diameter 40 that defines a decreased outer
diameter section 42. For example, decreased outer di-
ameter section 42 may have an outer diameter in the
range of about 0.127 to 0.635 cm (0.05 to 0.25 inches),
or about 0.254 to 0.508 cm (0.10 to 0.20 inches), or about
0.38608 6 0.00762 (0.152 6 0.003 inches) as opposed
to the remainder of inner catheter 14 where the outer
diameter may be in the range of about 0.127 to 0.762 cm
(0.05 to 0.30 inches), or about 0.254 to 0.635 cm (0.10
to 0.25 inches), or about 0.508 6 0.0254 cm (0.20 6 0.01
inches). Decreased outer diameter section 42 may define
a region where other components of system 10 may be
attached. Some additional details regarding these com-
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ponents can be found herein.
[0024] In general, inner catheter 14 may take the form
of an extruded polymer tube. Other forms are also con-
templated including other polymer tubes, metallic tubes,
reinforced tubes, or the like including other suitable ma-
terials such as those disclosed herein. In some embod-
iments, inner catheter 14 is a singular monolithic or uni-
tary member. In other embodiments, inner catheter 14
may include a plurality of portions or segments that are
coupled together. The total length of inner catheter may
be in the range of about 60 to 150 cm, or about 80 to 120
cm, or about 100 to 115 cm, or about 112 6 0.02 cm.
Just like outer sheath 12, inner catheter 14 may also be
curved, for example adjacent to the distal end thereof. In
some embodiments, inner catheter 14 may have one or
more sections with a differing hardness/stiffness (e.g.,
differing shore durometer). For example, inner catheter
may have a proximal region 44a and an intermediate
region 44b. Proximal region 44a may include a generally
stiff polymeric material such as a 72D polyether block
amide (e.g., 72D PEBAX) and may have a length in the
range of about 60 to 150 cm, or about 80 to 120 cm, or
about 100 to 115 cm, or about 109.5 6 0.02 cm. Inter-
mediate region 44b may include a 40D polyether block
amide (e.g., 40D PEBAX) and may have a length in the
range of about 5 to 25 mm, or about 10 to 20 mm, or
about 15 6 0.01 mm. Section 42 may also differ from
regions 44a/44b and, in some embodiments, may include
a 72D polyether block amide (e.g., 72D PEBAX) and may
have a length in the range of about 0.5 to 2 cm (5 to 20
mm), or about 0.8 to 1.5 cm (8 to 15 mm), or about 1 6
0.001 cm (10 6 0.01 mm). These are just examples.
[0025] Inner catheter 14 may include one or more lu-
mens. For example, Figure 5 (which is a cross sectional
view of inner catheter 14 adjacent to proximal end portion
36) illustrates that inner catheter 14 may include a first
lumen 46, a second lumen 48, a third lumen 50, and a
fourth lumen 52. In general, lumens 46/48/50/52 extend
along the entire length of inner catheter 14. Other em-
bodiments are contemplated, however, where one or
more of lumens 46/48/50/52 extend along only a portion
of the length of inner catheter 14. For example, fourth
lumen 52 may stop just short of the distal end of inner
catheter 14 and/or be filled in at its distal end to effectively
end fourth lumen 52 proximal of the distal end of inner
catheter 14, as illustrated in Figure 6 by the absence of
fourth lumen 52 adjacent to the distal end of inner cath-
eter 14.
[0026] Disposed within first lumen 46 may be push-pull
rods 84 (not shown in Figure 5, seen in other figures
including Figure 7), which are used to expand and/or
elongate implant 16 as explained in more detail herein.
In at least some embodiments, first lumen 46 may be
lined with a low friction liner 54 (e.g., a FEP liner). Dis-
posed within second lumen 48 may be a pin release man-
drel 92 (not shown in Figure 5, seen in other figures in-
cluding Figure 7). In at least some embodiments, second
lumen 48 may be lined with a hypotube liner 56. Third

lumen 50 may be a guidewire lumen and this lumen may
also be lined with a hypotube liner 58.
[0027] Fourth lumen 52 may be used to house a non-
stretch wire 60. The form of non-stretch wire 60 may vary.
In some embodiments, non-stretch wire 60 may take the
form of a stainless steel braid. The non-stretch wire 60
may optionally include a pair of longitudinally-extending
aramid and/or para aramid strands (for example, KEV-
LAR®) disposed on opposite sides of the braid. In gen-
eral, rather than being "disposed within" fourth lumen 52,
non-stretch wire 60 may be embedded within fourth lu-
men 52. In addition, non-stretch wire 60 may extend to
a position adjacent to distal end portion 38 but not fully
to the distal end of inner catheter 14 as illustrated in Fig-
ure 6 by the absence of fourth lumen 52 adjacent to the
distal end of inner catheter 14. For example, a short distal
segment of fourth lumen 52 may be filled in with polymer
material adjacent to the distal end of inner catheter 14.
[0028] Inner catheter 14 may also include a guidewire
extension tube 62 that extends distally from distal end
portion 38. A nose cone 64 is attached to guidewire ex-
tension tube 62. Nose cone 64 generally is designed to
have an atraumatic shape. Nose cone 64 may also in-
clude a ridge or ledge 66 that is configured to abut the
distal tip 24 of outer sheath 12 during delivery of implant
16.
[0029] Figure 7 illustrates some of the additional com-
ponents of system 10 and implant 16. For example, here
it can be seen that implant 16 includes a cylindrical braid
70 and a plurality of valve leaflets 68 (e.g., bovine peri-
cardial) secured to a plurality of post or post assemblies
72, for example at the commissure portions of the leaflets
68. In this example, implant 16 includes three leaflets 68
secured to three post assemblies 72. Leaflets 68 may
also be secured to the base or "inflow end" of braid 70.
The post assemblies 72, in turn, may be secured to braid
70 (e.g., along the interior of braid 70) with sutures or
other suitable mechanisms. Positioned adjacent to (e.g.,
longitudinally spaced from and aligned with) post assem-
blies 72 are a plurality of buckles 76, which may also be
sutured to braid 70 (e.g., along the interior of braid 70).
In this example, one buckle 76 is attached to braid 70
adjacent to each of the three post assemblies 72. Ac-
cordingly, in at least some embodiments braid 70 has a
total of three buckles 76 and three post assemblies 72
attached thereto. Other embodiments are contemplated
where fewer or more buckles 76 and post assemblies 72
may be utilized. A seal 74 (shown in cross-section) may
be disposed about braid 70 and, as the name suggests,
may help to seal implant 16 within a target implant site
or area of interest.
[0030] Attachment between implant 16 and inner cath-
eter 14 (and/or outer sheath 12) may be effected through
the use of a three finger coupler 78. Coupler 78 may
generally include a cylindrical base (not shown) that is
attached to inner catheter 14 (e.g., disposed about and
attached to reduced outer diameter section 42). Project-
ing distally from the base are three fingers that are each
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configured to engage with implant 16 at post assemblies
72 and buckles 76. A collar 80 may further assist in hold-
ing together these structures. A guide 82 may be dis-
posed over each of the fingers and may serve to keep
the fingers of coupler 78 associated with push-pull rods
84 extending adjacent to coupler 78. Finally, a pin release
assembly 86 may be a linking structure that keeps post
assemblies 72, buckles 76, and push-pull rods 84 asso-
ciated with one another. Pin release assembly 86 in-
cludes a plurality of individual pins 88 that may be joined
together via a coiled connection 90 and held to a pin
release mandrel 92 with a ferrule 94.
[0031] During delivery, implant 16 is secured at the dis-
tal end of inner catheter 14 by virtue of the association
of the fingers of coupler 78 being coupled with a project-
ing proximal end of buckles 76 (and being held in place
with collar 80 disposed over the connection) and by virtue
of pins 88 securing together push-pull rods 84 and post
assemblies 72. When implant 16 is advanced within the
anatomy to the desired location, outer sheath 12 may be
withdrawn (e.g., moved proximally relative to inner cath-
eter 14) to expose implant 16. Then, push-pull rods 84
can be used to expand and "lock" implant 16 in the ex-
panded or deployed configuration by proximally retract-
ing push-pull rods 84 to pull post assemblies 72 into en-
gagement with buckles 76. Finally, pins 88 can be re-
moved, thereby uncoupling push-pull rods 84 from post
assemblies 72, which allows implant 16 to be released
from system 10 and deployed in the anatomy.
[0032] The use of pins 88 desirably allows implant 16
to remain secured with system 10 until a clinician decides
that it is appropriate to release implant 16. While effective,
it may be desirable for other release mechanisms to be
utilized that may still allow for controlled release of the
implant whiles also simplifying the release process
and/or the construction of the delivery system/device.
Some example devices/systems are disclosed herein
that utilize alternative "pinless" release mechanisms.
[0033] Figures 8-13 illustrate an example "pinless" re-
lease mechanism that may be used with system 10
and/or other systems disclosed and/or contemplated
herein. The pinless release mechanism may be desirable
for a number of reasons. For example, the pinless release
system may simplify the process for delivering and/or
deploying an implant (e.g., implant 16). In some instanc-
es, the process for deploying the implant may utilize fewer
steps. For example, the deployment process may be ac-
complished using a single knob or actuation member
along a handle (e.g., handle 18). In addition, the use of
a pinless release system may allow for a pin release as-
sembly (e.g., pin release assembly 86) and handle com-
ponents designed to interact with the pin release assem-
bly to be omitted from the system. Not only would this
simplify the manufacturing of the device and reduce
costs, this may allow for portions of system 10 (e.g., outer
sheath 12 and/or inner catheter 14) to be manufactured
with a lower profile (e.g., due to fewer parts extending
along inner catheter 14). Other features and benefits are

contemplated.
[0034] Figure 8 illustrates an example push-pull rod
184 that may be used as part of a pinless release mech-
anism and that may be similar in form and function to
other push-pull rods disclosed herein. In some instances,
three push-pull rods 184 may be used to deploy an im-
plant (e.g., implant 16). However, other numbers of push-
pull rods 184 are contemplated including, for example,
one, two, four, five, six, or more. Push-pull rod 184 has
a shaft portion 121 and a distal portion 123. A ridge 125
may be disposed along distal portion 123. Generally,
push-pull rod 184 (e.g., distal portion 123) maybe de-
signed to be slidable within inner catheter 14 (e.g., within
first lumen 46 of inner catheter 14). In some instances,
shaft portion 121 may have a round or circular cross-
sectional shape. In other instances, shaft portion 121
may have a ribbon-like shape that is non-circular in cross-
sectional shape. For example, shaft portion 121 may
have a rectangular cross-sectional shape. Other shapes
are contemplated.
[0035] Push-pull rod 184 has a forked end region 127
defining forks or arms 127a/127b. An opening or channel
129 may be defined between arms 127a/127b. Arms
127a/127b may be flexible such that they can flex inward-
ly and outwardly. In other words, arms 127a/127b can
flex in and out such that opening 129 becomes smaller
and larger, respectively. The ends of arms 127a/127b
may include projections 131a/131b, which can be en-
gaged with a post assembly as described in more detail
herein.
[0036] Figure 9 illustrates a portion of an example post
assembly 172 that may be similar in form and function
to other post assemblies disclosed herein. Assembly 172
may include post top 135 and post legs (e.g., post legs
141a/141b; not shown in Figure 9 but can be seen in
Figures 11-13). One or more windows or openings 137
may be defined along the sides of post top 135 including,
for example, openings 137a/137b. A top hole or opening
139 may also be formed in post top 135. In at least some
instances, a region 139a of opening 139 may be en-
larged.
[0037] Figure 10 illustrates push-pull rod 184 engaged
with post top 135. Here, arms 127a/127b extend through
a bore within post top 135 and are disposed about a re-
lease member 143. The release member 143 takes the
form of a clevis pin. Clevis pin 143 is axially movable
within opening 139. In other words, clevis pin 143 is able
to axially shift within opening 139. Projections 131a/131b
are disposed within and extend at least partially through
openings 137a/137b (e.g., in Figure 10, projection 131
can be seen projecting through opening 137). When so
configured, clevis pin 143 is positioned between arms
127a/127b. Arms, however, are prevented by post top
135 from opening up any wider in order to allow push-
pull rod 184 to be separated from post top 135. Thus, in
this configuration, push-pull rod 184 is secured to post
top 135.
[0038] Figures 11-13 illustrate the release of push-pull
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rod 184 from post top 135. Figure 11 illustrates push-pull
rod 184 engaged with post assembly 172 and also shows
post legs 141a/141b secured to post assembly 172.
When push-pull rod 184 is pulled proximally, post assem-
bly 172 moves toward a buckle 176. When release mem-
ber 143 engages buckle 176, further proximal retraction
of push-pull rod 184 cause release member 143 to axially
slide within opening 139 as shown in Figure 12. When
this happens, release member 143 may be pulled or oth-
erwise released from projections 131a/131b, which al-
lows push-pull rod 184 to be pulled out from and released
from post top 135 as shown in Figure 13.
[0039] Proximally retracting push-pull rod 184 may be
accomplished using an actuation mechanism disposed
along or otherwise within a handle (e.g., handle 18). For
example, the handle may include a knob that is designed
to be rotated. When the knob is rotated, the actuation
mechanism may move (e.g., using a lead screw, one or
more carriages, and/or the like), causing push-pull rod
184 to move.
[0040] U.S. Patent No. 8,951,299, U.S. Patent Appli-
cation Pub. No. US 2013/0123912, and U.S. Patent Ap-
plication Pub. No. US 2014/0114405.
[0041] It should be understood that this disclosure is,
in many respects, only illustrative. Changes may be
made in details, particularly in matters of shape, size,
and arrangement of steps. This may include, to the extent
that it is appropriate, the use of any of the features of one
example embodiment being used in other embodiments.
The invention is, of course, defined in the language in
which the appended claims are expressed.

Claims

1. A medical device, comprising:

an inner shaft (14) having a distal end region;
a valve implant (16) releasably coupled to the
distal end region;
a buckle member (176) coupled to the valve im-
plant (16); and
a post assembly (172) disposed along the valve
implant (16), the post assembly comprising an
opening (139);
a release member (143) in the form of a clevis
pin extending through the opening (139) and be-
ing axially slidable along the post assembly
(172);
a rod (184) for shifting the valve implant (16)
between a delivery configuration and a deploy-
ment configuration, the rod (184) having a forked
distal end region (127) and being capable of en-
gaging the release member (143); and
wherein axially shifting the release member
(143) along the post assembly (172) to engage
the buckle member (176) releases the rod (184)
from the post assembly (172) and deploys the

valve implant (16).

2. The medical device of claim 1, wherein the valve
implant (16) is a replacement aortic valve.

3. The medical device of claim 1, wherein the post as-
sembly (172) has a side opening (137a).

4. The medical device of claim 3, wherein the forked
distal end region (127) of the rod (184) includes a
projection (131a) that is designed to extend through
the side opening (137a).

5. The medical device of claim 4, wherein the post as-
sembly (172) includes a second side opening (137b),
wherein the forked distal end region (127) of the rod
(184) includes a second projection (131b), and
wherein the second projection (131b) is designed to
extend through the second side opening (137b).

6. The medical device of claim 1, wherein the buckle
member (176) is designed to engage the release
member (143) and cause the release member (143)
to axially shift along the post assembly (172).

7. The medical device of claims 1 to 6, further compris-
ing an outer sheath (12) capable of being disposed
about the valve implant (16) when the valve implant
(16) is in the delivery configuration.

8. The medical device of claims 1 to 7, wherein the
system comprises one, two, four, five, six or more
rods (184).

9. The medical device of claims 1 to 8, wherein the rod
(184) has a shaft portion (121) and a distal portion
(123) and optionally a ridge (125) disposed along
distal portion (123).

10. The medical device of claims 1 to 9, wherein the
forked end region (127) of the rod (184) defines arms
(127a/127b) and wherein an opening or channel
(129) is defined between the arms (127a/127b).

11. The medical device of claims 1 to 10, wherein the
post assembly includes post top (135) and post legs
(141a/141b).

12. The medical device of claims 1 to 11, wherein axially
shifting the rod (184) is accomplished using an ac-
tuation mechanism disposed along or otherwise with
a handle.

Patentansprüche

1. Medizinische Vorrichtung, umfassend:
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einen Innenschaft (14) mit einer distalen Endre-
gion;
ein Klappenimplantat (16), das lösbar mit der
distalen Endregion verbunden ist;
ein Schnallenelement (176), das mit dem Klap-
penimplantat (16) verbunden ist; und
eine Pfostenanordnung (172), die entlang des
Klappenimplantats (16) angeordnet ist, wobei
die Pfostenanordnung eine Öffnung (139) um-
fasst;
ein Freigabeelement (143) in Form eines Ga-
belstifts, der sich durch die Öffnung (139) er-
streckt und entlang der Pfostenanordnung (172)
axial verschiebbar ist;
eine Stange (184) zum Verschieben des Klap-
penimplantats (16) zwischen einer Freiset-
zungskonfiguration und einer Einsatzkonfigura-
tion, wobei die Stange (184) eine gegabelte dis-
tale Endregion (127) aufweist und das Freiga-
beelement (143) in Eingriff nehmen kann; und
wobei die axiale Verschiebung des Freigabee-
lements (143) entlang der Pfostenanordnung
(172), um das Schnallenelement (176) in Eingriff
zu nehmen, die Stange (184) von der Pfosten-
anordnung (172) löst und das Klappenimplantat
(16) freisetzt.

2. Medizinische Vorrichtung nach Anspruch 1, wobei
das Klappenimplantat (16) eine Aortenersatzklappe
ist.

3. Medizinische Vorrichtung nach Anspruch 1, wobei
die Pfostenanordnung (172) eine Seitenöffnung
(137a) aufweist.

4. Medizinische Vorrichtung nach Anspruch 3, wobei
die gegabelte distale Endregion (127) der Stange
(184) einen Vorsprung (131a) aufweist, der dazu
ausgelegt ist, sich durch die Seitenöffnung (137a)
zu erstrecken.

5. Medizinische Vorrichtung nach Anspruch 4, wobei
die Pfostenanordnung (172) eine zweite Seitenöff-
nung (137b) aufweist, wobei die gegabelte distale
Endregion (127) der Stange (184) einen zweiten Vor-
sprung (131b) aufweist, und wobei der zweite Vor-
sprung (131b) dazu ausgelegt ist, sich durch die
zweite Seitenöffnung (137b) zu erstrecken.

6. Medizinische Vorrichtung nach Anspruch 1, wobei
das Schnallenelement (176) dazu ausgelegt ist, das
Freigabeelement (143) in Eingriff zu nehmen und
eine axiale Verschiebung des Freigabeelements
(143) entlang der Pfostenanordnung (172) zu verur-
sachen.

7. Medizinische Vorrichtung nach den Ansprüchen 1
bis 6, ferner umfassend eine Außenhülle (12), die

um das Klappenimplantat (16) angeordnet werden
kann, wenn sich das Klappenimplantat (16) in der
Freisetzungskonfiguration befindet.

8. Medizinische Vorrichtung nach den Ansprüchen 1
bis 7, wobei das System eine, zwei, vier, fünf, sechs
oder mehr Stangen (184) umfasst.

9. Medizinische Vorrichtung nach den Ansprüchen 1
bis 8, wobei die Stange (184) einen Schaftabschnitt
(121) und einen distalen Abschnitt (123) und fakul-
tativ eine entlang des distalen Abschnitts (123) an-
geordnete Rippe (125) aufweist.

10. Medizinische Vorrichtung nach den Ansprüchen 1
bis 9, wobei die gegabelte Endregion (127) der Stan-
ge (184) Arme (127a/127b) definiert und wobei eine
Öffnung oder ein Kanal (129) zwischen den Armen
(127a/127b) definiert ist.

11. Medizinische Vorrichtung nach den Ansprüchen 1
bis 10, wobei die Pfostenanordnung eine Pfosteno-
berseite (135) und Pfostenbeine (141a/141b) auf-
weist.

12. Medizinische Vorrichtung nach den Ansprüchen 1
bis 11, wobei die axiale Verschiebung der Stange
(184) unter Verwendung eines Betätigungsmecha-
nismus bewerkstelligt wird, der entlang oder ander-
weitig mit einem Griff angeordnet ist.

Revendications

1. Dispositif médical, comprenant :

un arbre interne (14) possédant une région d’ex-
trémité distale ;
un implant (16) de valvule relié de manière libé-
rable à la région d’extrémité distale ;
un élément boucle (176) relié à l’implant (16) de
valvule ; et
un ensemble montant (172) disposé le long de
l’implant (16) de valvule, l’ensemble montant
comprenant une ouverture (139) ;
un élément de libération (143) en forme d’axe
de chape s’étendant à travers l’ouverture (139)
et pouvant coulisser axialement le long de l’en-
semble montant (172) ;
une tige (184) pour décaler l’implant (16) de val-
vule entre une configuration de pose en place
et une configuration de déploiement, la tige
(184) possédant une région d’extrémité distale
fourchue (127) et étant susceptible d’entrer en
prise avec l’élément de libération (143) ; et
dans lequel le décalage axial de l’élément de
libération (143) le long de l’ensemble montant
(172) pour entrer en prise avec l’élément boucle
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(176) libère la tige (184) de l’ensemble montant
(172) et déploie l’implant (16) de valvule.

2. Dispositif médical selon la revendication 1, dans le-
quel l’implant (16) de valvule est une valvule aortique
de remplacement.

3. Dispositif médical selon la revendication 1, dans le-
quel l’ensemble montant (172) possède une ouver-
ture latérale (137a).

4. Dispositif médical selon la revendication 3, dans le-
quel la région d’extrémité distale fourchue (127) de
la tige (184) comprend une saillie (131a) qui est con-
çue pour s’étendre à travers l’ouverture latérale
(137a).

5. Dispositif médical selon la revendication 4, dans le-
quel l’ensemble montant (172) comprend une se-
conde ouverture latérale (137b), dans lequel la ré-
gion d’extrémité distale fourchue (127) de la tige
(184) comprend une seconde saillie (131b), et dans
lequel la seconde saillie (131b) est conçue pour
s’étendre à travers la seconde ouverture latérale
(137b).

6. Dispositif médical selon la revendication 1, dans le-
quel l’élément boucle (176) est conçu pour entrer en
prise avec l’élément de libération (143) et pour ame-
ner l’élément de libération (143) à se décaler axia-
lement le long de l’ensemble montant (172).

7. Dispositif médical selon les revendications 1 à 6,
comprenant en outre une gaine externe (12) suscep-
tible d’être disposée autour de l’implant (16) de val-
vule lorsque l’implant (16) de valvule est dans la con-
figuration de pose en place.

8. Dispositif médical selon les revendications 1 à 7,
dans lequel le système comprend une, deux, quatre,
cinq, six tiges (184) ou plus.

9. Dispositif médical selon les revendications 1 à 8,
dans lequel la tige (184) possède une partie arbre
(121) et une partie distale (123) et éventuellement
une nervure (125) disposée le long de la partie dis-
tale (123).

10. Dispositif médical selon les revendications 1 à 9,
dans lequel la région d’extrémité fourchue (127) de
la tige (184) définit des bras (127a/127b) et dans
lequel une ouverture ou un canal (129) est défini
entre les bras (127a/127b).

11. Dispositif médical selon les revendications 1 à 10,
dans lequel l’ensemble montant comprend une par-
tie supérieure (135) de montant et des pattes
(141a/141b) de montant.

12. Dispositif médical selon les revendications 1 à 11,
dans lequel le décalage axial de la tige (184) est
effectué à l’aide d’un mécanisme d’actionnement
disposé le long d’une poignée ou autrement avec
celle-ci.
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